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ence of C. tracltomatis and HSV-2 IgG antibodies yielded elevated 
crude, as well as adjusted, point estimates (RR=3.8, 95% CI 0.3-44, 
and RR=5.4, 95% CI 0.3-87, respectively). 
Conclusions: Chronic C. pneumoniae and C. psittaci infections in 
general were rare in our study material, which had limited power 
because of the small sample size. Thus, our study does not rule out 
the possibility that the two chlamydia1 species play a role in female 
lung cancer. However, our study suggests that such an asociation is 
unlikely. 
/p922/ infectious complications after renal 
allotransplantation: differential diagnosis with 
rejection crisis and possibilities for prediction 
by immunologic monitoring 
P. Lazarova', K. Metodiev2, V Krcmery", N. Kolesnik4. 'Clinical 
Laboratory, District Hospital, ZMedical University, Varna, Bulgaria; 
3Medical Faculty, Tr~ava ,  Slovakia; 41nstitute o f  Urology and Nephrolofl, 
Kiev, Ukraine 
It is widely known that two major complications are manifested after 
any organ transplantation: rejection crisis (due to immune conflict) 
and infectious processes (bacterial, viral, fungal). The differentiation 
between these is strictly required because of the contrasting thera- 
peutic approaches: immunosuppression (rejection) and specific 
antimicrobial treatment with possible immunostimulation (infection). 
The present long-term international study is based on a dynamic 
immunologic monitoring (IM), including major immunologic tests 
for humoral, cellular, specific and non-specific immnnoreactivity. 
A total of 115 patients are examined before and 3 years after renal 
allotransplantation: preliminary period (patients on hemodialysis), 
intraoperative period, early postoperative period (2 weeks after trans- 
plantation), adaptation period (1-3 months), stable period and long- 
term screening (1-3 years). Dynamic changes of the simultaneously 
applied methods are registered, thus looking for correlation between 
the altered immunoreactivity and both rejection and infection. 
The type of immunoreactivity (high or low) is also analyzed, 
allowing prognosis for development of each of the two postoperative 
complications. It is established that patients with higher immunore- 
activity will develop more frequent and heavier rejections, but rarely 
infections, whereas those with lower immunoreactivity will very 
likely manifest infectious complications and quite rare rejection 
crises. The complex evaluation of simultaneously performed tests of 
1M provides definite possibilities for prediction of infectious compli- 
cations (or rejection) after transplantation. 
It is very important for the therapeutic behavior after the opera- 
tive intervention. 
(p923( Comparative activities of grepafloxacin and 
clarithromycin on host defenses against 
penicillin-resistant Streptococcus pneumoniae 
A.M. Cufini, V. Tullio, A. lanni Palarchio, A. Bonino, N. Kanchi, 
N.A. Carlone. Department of Public Health and Microbiology, University 
of Turin, Turin, Italy 
Objectives: Since the clinical outcome after treatment of a bacter- 
ial infection is determined by the combined effect of antibiotics and 
host defenses, in this study we compared the effects of grepafloxacin 
with those of clarithromycin upon the functions of human granulo- 
cytes against a penicillin-resistant strain of Streptococcus pneumoniae. 
Methods: PMNs were collected from normal volunteers. The 
effects of both drugs upon the phagocytosis and intracellular killing 
have been evaluated: the phagocytosis was determined by using SH- 
radiolabeled streptococci and the microbicidal activity was expressed 
as the survival index. 
Results: At a concentration of one half the MIC, grepafloxacin 
significantly enhanced PMN phagocytosis and greatly reduced the 
survival of intracellular streptococci compared with both controls and 
clarithromycin systems. The distinction between any effect of the 
antibiotics on S. pneumoniae and PMNs was made by exposing each 
of them to the drugs before they were incubated together. Following 
pre-exposure of granulocytes to grepafloxacin, there was an increase 
in either phagocytosis or intracellular bactericidal activity against 
phagocytosed penicillin-resistant S. pneumoniae, indicating the ability 
of the quinolone to interact with biological membranes and remain 
active within PMNs. 
Conclusions: Grepafloxacin was more active than clarithromycin 
in eliciting the PMN activities towards penicillin-resistant S. pneu- 
moniae. 
Pathogenesis 
Lp9241 Persistence of Staphy/ococcus aureus small 
colony variants (SCV) in a patient with chronic 
skin disease 
C. von Eiff, K. Becker, J. Hockmann, G. Lubritz, T. Schwarz, G. 
Peters. Institute of Medical Microbiology, University of Muenstec 
Muensteer, Germany 
Objectives: Although S. aureus SCVersus have been recognized for 
many years, the connection of this phenotype to persistent and recur- 
rent infections has only recently been appreciated. In prospective 
studies, the significance of these variants in patients with chronic 
osteomyelitis and in cystic fibrosis patients has been demonstrated. 
We present a patient with Darier-White disease in whom dlfferent 
phenotypes and genotypes of S. aureus were isolated fmm the skin 
lesions over a 15-month period. 
Methods: Special culture and identification procedures for deter- 
mination of SCVersus were used, including testing of the S. aureus- 
specific nuc gene. Pulsed-field gel electrophoresis and arbitrarily 
primed PCR were used as typing methods. SCVersus were charac- 
terized regarding their auxotrophism (hemin, menadlone, and thymi- 
dine). 
Results: SCVersus of S. aureus and strains with normal colony size 
isolated from simultaneous or sequential cultures were recovered from 
a 38-year-old Darier-White patient with antibiotic-resistant infec- 
tions of the skin. 68 isolates were derived &om 39 different clinical 
specimens over a period of 15 months. Phenotypic characterization 
of these isolates showed that different S. aureus strains with normal 
colony size as well as hemin auxotrophic and combined auxotrophic 
SCVersus were associated with the infection of the skin. MethiciUin 
resistance was found both in isolates with normal and SCV pheno- 
type. Molecular typing revealed five genotypes to be involved. 
Conclusions: SCVersus of S. aureus may be involved in chromc 
skin infections. Different SCV phenotypes and genotypes may be 
found in chronic infection in a single patient. 
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Adherence of Staphylococcus aureus 
M. Faber, L. Corneliusseii, L.V Pallesen, E Espersen. Departmenr qf 
Research and Drvelopntent, Stattns Serum Institiit, Coperrhap  S., 
Denmark 
Objectives: To evaluate the binding capacity of MSSA and MRSA 
to collagen, fibrinogen and buccal cells and correlate the results to 
phage and genotyping (PFGE). 
Methods: 174 strains of S. aureus, 76 MRSA and Y 8  MSSA were 
typed and microtiter assays, characterizing the binding capacity of the 
staphylococci to collagen, fibrinogen and buccal cells established. 
Results: Strains of MSSA adhered significantly better in all three 
assays (P<O.OOl)  than did the MRSA. Using phage typing and geno- 
typing, significant correlation! were demonstrated for three phage 
groups and five genotypes. Strains of phage group I1 exhibit signifi- 
cantly higher adherence capacity to fibrinogen (P=O.OOl) and to 
buccal cells (P=O.O2), where.is strains of the 80 complex bound 
significantly better (P=O.O01) to collagen than did the other phage 
groups. In contrast, strains of group I11 exhibited reduced adhesion. 
Using genotyping. one banding pattern, including strains of the 80 
complex, demonstrated highly significantly increased (P=O.OOI)  
binding capacity in all three assays. Five strains of group 11 were 
included in one genotype; higher adhesion values were demonstrated 
for fibrinogen, but not for buccal cells. Three banding patterns 
comprised strains of group 111 and the 83A complex; significant 
correlations were demonstrated between adhesion values and the 
three genotypes. 
Conclusions: Strong correlation was demonstrated between 
susceptibility to inethicillin, phage typing, genotyping and adhesion 
capacity The dominant position of strains of group I1 and the high 
prevalence of strains of the 80 complex in osteomyelitls in Dcnniark 
might be explained by these findings. 
The pathogenic potential of lipase of 
Staph ylococcus aureus 
M. Faber, L. Corneliussen, E €spersen. Department $Research and 
Develupntent, Stutens Senrm h s f i f u t ,  C o p e d i a p n  S., Denmark 
Category: 11: Pathogenesis, animal models including experi- 
mental treatnient 
Objectives: To compare the virulence of a lipase-positive and a 
lipase-negative rtrain of S. a u n w  in two animal models, reflecting 
different parts of the infectious process. 
Methods: lsogenic mutants, only differing regarding lipase pro- 
duction, were produced and compared in CF-1 female niice. In  the 
intraperitoneal model, a suspension of staphylococci, adjusted to a 
given concentration, and human plasma were mixed just before the 
intraperitoneal injection in the mice. The animals were observed for 
3 days and the mortality recorded. The experimental body infection 
was produced by inserting a catheter in the peritoneal cavity and 
injecting suspensions of bacterii with increasing infective dosages in 
the opposite lateral abdominal wall. The mice were sacrified 3 days 
after the operation, the catheters were removed, and quantitative 
cultures were performed. 
Results: In the intraperitoiical model, the lipase-positive strain 
seemed to be superior to the lipase-negative strain in inducing peri- 
tonitis and death; however, the!,e differences were not significant. In 
the experimental body infection, the capability to adhere to and 
colonize catheter was demonstrated. The challenge doses needed 
differed significaiitly between the lipase-positive and the lipase- 
negative variant, indicating that the lipase-positive strain has a greater 
pathogenic potential compared to the lipase-negative strain. 
Conclusions: The lipase production of Sfaphy1ococrii.r aiirws weins 
to influence the initial part ofthe infectious process, especially in rela- 
tion to foreign body infections. 
/p927j Phenotypic variability of Staphylococcus 
aureus clinical strains 
B. ROzalska, B. Sadowska, W. Rudnicka. Department o j  Irtjctiou, 
Biolofx Znstitute cf Microhiolo'qy a n d  I n m m n u l o ~ q ~  liniucrsity qf Lodz,  
Lodr,  Poland 
Objectives: In this work comparative studies o n  variation in 
slinie/biofilm formation by Staphylococrirs aimws clinical isolates were 
undertaken. 
Methods: S. anreirr isolates from patients with cathether-dssoci- 
ated infection were used. Colony morphology was determined in 
Congo-Ked Agar (CRA). The numbers of colonies with a iiiorphol- 
ogy characteristic for s h e  producer5 (SP), non-slime producers 
(NSP) or low slime producers (LSP) were counted. The adherence 
of bacteria to the cathether and biofilm production wrre estiinated 
using TTC-reduction assay and the tube biofilm formation asvay, 
respectively. To evaluate the influence of growth conditions (in vitro, 
in vivo) on the bacterial phenotype, single colonies were subcultured 
four times on the CRA or bacteria were recovered from infected 
biomaterial-implanted mice. 
Results: At an initial isolation, the hrterogeneity in colony 
morphotypes on CKA was observed a\ a conscquence of variation 
in slime production. In subsequent recultures of single colonies 
(CKA), new niorphologic variants were observed. The rubcultures 
of SP colony gave NSP variants at a frequency of 10.'. The LSP 
colonies generally did not change their niorphotype during C R A  
subculture cycles; however, few SP and NSP colonies appeared in the 
fourth subcultures. To a certain degree, the adherence of bacteria to 
cathethers, tested in TTC assay, was correlated with the SP niorphol- 
ogy on CRA, and with ability to form biofilms in the tube test. Thc 
majority of staphylococcal strains isolated froin biofilni formed in 
vivo demonstrated an increased frequency of SP colonies in  vitro, 
even when the initial inoculiini used for infection showed the LSP 
morphotype. These strains showed also increased adhcrence to 
cathethers and biofiliii formation in vitro. 
Conclusions: It can be suggested that the vxiability in 
slime/biofilni production may facilitate the colonization and dissem- 
ination of staphylococci in vivo. This study was partially supported 
by a grant from the Polish Research Committee (KEN) N. 1'0 SB 
06814. 
lp9281 Exotoxin production by small colony variants 
(SCV) of Staphylococcus aureus 
K. Becker, B. Kahl, C. v. Eiff, R. Roth, G. Peters. Institirtc 91 
Mediral M i c r o b i o / q ~  University ofA4uenstel; Muensleu, Germany 
Objectives: S. aweti5 SCVersus cause persistent, recurrent, and 
antibiotic-resistant infections in cystic fibrosis and orteoniyclitis 
patients. Previous reports have indicated that SCVersus show 
decreared production of alpha-toxin. We have investigated SCV 
subpopulatioiir and their corresponding normal parent strains for the 
presence of exotoxin genes and their expresrion. 
Methods: 27 SCV strains from 26 cystic fibrosis patients and 8 
SCV strains from 8 osteoniyelitis patients were included in thi5 study. 
We tested for the presence of staphylococcal exotoxin genes, wch as 
the toxic shock syndrome toxin 1 gene (tst), the exfoliative toxin 
genes (era, etb),  and the staphylococcal entrrotoxiiis (sea-see) by multi- 
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plex PCR-EIA-based detection of the corresponding genes and by 
immunologic procedures (semiquantitative, reverse latex agglutina- 
tion) for detection of toxin expression. 
Results: Exotoxin genes were found in 14/27 SCV strains isolated 
from 13 cystic fibrosis patients and in 5/8 SCV strains isolated from 
five osteomyelitis patients. The tst gene was detected in 4/35 SCV 
strains and enterotoxin genes were found in 16/35 SCV strains. We 
observed two strains carrying two exotoxin genes (seb+sec; sea+tst). 
Exfoliative toxin genes and the see gene were not detected in any 
strain. No differences were observed between SCVersus and their 
clonally identical strains with normal phenotype. In contrast to the 
reduced alpha-toxin production typical for S. aureus SCVersus, 
expression of TSST-1 and enterotoxins was not significantly impaired 
in SCVersns. 
Conclusions: The S. anreus isolates tested revealed an expected 
distribution of exotoxin production, with no difference related to 
their phenotype. This obviously contrasts with the situation with 
alpha-toxin and thus warrants further research. 
In vitro production of proteinaceous virulence 
factors by sessile I? aeruginosa cells in the 
presence of antibiotics 
E.A. Trafny E. Oldak. Military Institute of Hygiene and Epidemiology, 
Warsaw, Poland 
Objectives: To develop a method for controlling the production of 
total protease, elastase and phospholipase C by sessile I? aeruginosa, 
and to evaluate the influence of antibiotics on this process. 
Methods: A l? aeruginosa non-mucoid strain isolated from a burn 
wound was used. The inoculum of stationary-phase culture was 
applied onto the 0.22-pm-pore nitrocellulose filters. The filters were 
placed on the nutrient agar and the bacteria were grown for 24 h at 
3 7 T  Then, the filters were transferred onto the chemically defined 
medium with or without the antibiotics tested, and incubated for 
24 h. The following antibiotics were used: ciprofloxacin, amikacin, 
netilmicin, and colistin sulfomethate sodium. The total protein 
content and the activity of enzymes were determined in the medium. 
SDS-PAGE and gelatin zymography of the proteins secreted into the 
medium were also performed. 
Results: The expression of elastase was reduced compared to the 
controls during exposure to all antibiotics tested, independently of 
the concentrations. The lowest activity of elastase per mg of the 
secreted proteins was observed at the MBC and the 16 MICs of all 
antibiotics tested. The production of total protease was significantly 
increased at 1/2 MIC of all antibiotics but amikacin. The total 
protease activity at the MIC and the supra-MIC did not differ signif- 
icantly from the control. The phospholipase C activity was enhanced 
only at the sub-MICs of colistin and ciprofloxacin. Zymogram gels 
containing gelatin showed the presence of proteinases with molecu- 
lar masses of 53 and 135 kDa released into the medium in the pres- 
ence of all antibiotics tested. 
Conclusions: The method described above allows monitoring of 
the expression of virulence factors produced by sessile I? aemginosa 
during exposure to the antibiotics. 
m) Virulence factors of Pseudomonas aeruginosa 
from cystic fibrosis patients and the effects of 
subinhibitory concentrations of erythromycin 
A. Raftopoulou, A. Chrissaki, V Mamali, C. Skarmoutsou, A. 
Limioti, N. Microgiannaki, A. Pangalis. Clinical Microbiology 
Laboratory, ‘Aghia Sophia’ Children ‘r Hospital, Athens, Greece 
Pseudomonas aeruginosa is one of the most important bacterial 
pathogens in cystic fibrosis (CF) patients. The involvement of several 
virulence factors, which are often produced by the microbe, plays a 
significant role in the pathogenesis of the disease. 
In the last few years there have been references to the use of 
subtherapeutic doses of erythromycin resulting in the clinical improve- 
ment of patients with chronic pulmonary disease such as diffuse 
pulmonary panbrochiolitis, which is very similar to CF both clini- 
cally and in the laboratory. Therefore, if erythromycin were used even 
in subtherapeutic doses, it could have the same effects in CF patients 
by suppressing the expression of I? aeruginosa virulence factors. 
Objectives: To investigate the production of virulence factors in 
l? aeruginosa strains isolated from CF patients and also the ability of 
subinhibitory concentrations of erythromycin to inhibit their expres- 
sion. 
Materials and methods: One hundred and seven l? aeruginosa 
sputum isolates from 55 CF patients were tested for the production 
of several virulence factors; i.e. DNase, gelatinase, proteases, elastase, 
lecithinase, hemolysins, pyocyanins, mucus and motility. The effects 
of 8 pg/mL erythromycin on their suppression were also investigated. 
Results: The results showed a very high production rate for most 
of the virulence factors and also a very high inhibition rate of their 
expression by erythromycin. Of the 107 strains, 95 (88.8%) showed 
the presence of DNase, 99 (92.5%) gelatinase, 87 (81.3%) proteases, 
23 (21.5%) elastase, 89 (83.2%) lecithinase, 83 (77.6%) hemolysins 
and 30 (28.0%) pyocyanins. Mucus was produced by 29 strains 
(27.1%) and motility was shown by 105 (98.1%). Erythromycin 
inhibited the production of DNase in 41 strains (43.1%) gelatinase in 
92 (92.9%), proteases in 62 (71.3%). elastase in 19 (82.6%), lecithi- 
nases in 55 (61.8%), hemolysins in 62 (74.7%) and pyocyanins in 30 
(100%). Motility inhibition was shown by 87 strains (82.9%). The 
antimicrobial susceptibility testing revealed that strains with a high 
rate of virulence factor production showed a high rate of resistance 
(73%) to aminoglycosides, quinolones, third-generation cephalo- 
sporins, ticarcillin and piperacillin. 
Conclusions: The high rate of production of virulence factors by 
I? aeruginosa from CF patients and the significant rate of their inhibi- 
tion by subinhibitory concentrations of erythromycin suggest that the 
efficacy of this macrolide antibiotic should be investigated in vivo. 
w] Enhanced virulence of isogenic strains of 
Pseudomonas aeruginosa expressing 
exoenzyme U in a murine model of acute 
pneumonia 
M. Allewelt, G.B. Pier. Channing Laboratory, Haruard Medical School, 
Boston, IMA, USA 
Objectives: Expression of exoenzyme U (ExoU) by Pseudomonas 
aeruginosa is associated with cytotoxicity to epithelial cells. Cytotoxic 
strains mutated in either the exoU gene or its transcriptional regula- 
tor gene exsA confer a non-cytotoxic phenotype. Cytotoxicity can 
be reconstituted by complementation with exoU. Insertional muta- 
tion may potentially affect other genes but not the one under inves- 
tigation. Therefore, we chose an approach of complementing 
non-cytotoxic strains of P aeru,ginosa with exoU and assessing viru- 
lence in vivo. 
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Methods: Non-cytotoxic !,trains of I? aemgiwora (PAO1, PA 06ad, 
PA 1592) were transforined with either exoU and its chaperone spcU 
o n  pUCP19 or the empty vector as a negative control. Cytotoxicity 
to T84 cells was measured in vitro. Transcription of exoU in vivo was 
confirmed by KT-PCR. BALB/c mice were challenged with trans- 
formed bacteria by nasal application and the LDx of each strain was 
detrrmined. 
Results: Only exoU+ strains exhibited cytotoxicity in vitro. LDs(,s 
oferoU' strains compared with the isogenic emu- strains were signif- 
icantly decreased in all cases. LDs(1: PA01 (exoU' 7.07X10", exoCJ- 
2.82X1O7, P=O.O47), PA 1592 (exoU' 1.15X10", exoU- 2.69X107, 
P=0.0002), PA 06ad (emu+ 1.38X lO", ex&- 2.19X lo7, P=0.001). 
Conclusions: Expression csf ExoU enhances virulence of r! aerux- 
iriosa in acute pncunionia in iiiice compared to isogenic non-cyto- 
toxic strains. Our results stress the importance of ExoU as a virulence 
factor and suggest that ExoU might serve as a potential target for 
ininmunization strategies. 
[p9321 Visualization of translocation of Pseudomonas 
aeruginosa into MDCK cells via the cystic 
fibrosis transmembrane conductance regulator 
(CFTR) 
A A. Gerqeker', G.B. Pier'. 'Deparment  of Pharmaceutical 
Microbiology, Fairilty of Pharmacy, Istanbul Univerrity, Istanbul, E r k e y ;  
'C l rann iq  Laboratory, Department o f  Medicin<, Brigham and Wonien's 
Hospital, Harvard Medical School, Boston, MA,  USA 
Objectives: CFTR is a chloride ion channel which also serves as an 
epithelial cell receptor for Psewdomonas aemgiflora entry into cells. To 
extend our understanding and identify the manner by which CFTR 
translocates I! aem'qinosa from the cell surface into the cell we 
performed bacterial invasion assays and visualized bacterial entry by 
confocal fluorescence nlicroscopy. 
Methods: For epithelial cell ingestion assay, 96-well tissue-culture 
plates were seeded with Madin-Darby canine kidney (MDCK) 
epithelial cells stably expressing a green fluorescent protein 
(GFP)-CFTR fusion protein. The next day, 5 Y lo7 CFU bacteria 
/mL were allowed to invade the cells for 3-4 h a t  37"C, after which 
extracellular organisms were killed with gentamicin. Cells were lysed 
with Triton X-100 to perform a viable-cell count of the intracellu- 
lar organisms. For flow cytometry, cells were exposed to bacteria for 
15 inin to 8 h, after which extracellular organisms were killed and 
MDCK cells were trypsinized and fixed. Fluorescence was measured 
in FACSCalibur or in FACSVantage flow cytometry and bacteria 
visualized by staining with DPPI. For confocal microscopy, images 
were acquired using a Zeiss Axiovert microscope equipped with a 
laser scanning confocal unit during live cell microscopy at 37°C. 
Results: Uptake of I? aerqinosa induced increayed CFTR expres- 
sion on cells, and within a cell population only a subpopulation 
expressed high levels of CFTR at a given time. Cells expressing high 
levels of CFTR were the ones ingesting I? aemgitrusa. Confocal 
niicroscopy confirmed that CFTR and I! aerigim~ra co-localized 
during the bacterial uptake process. 
Conclusions: I? aemginora ]induces CFTR expression that allows 
bacterial entry into epithelial cclls, and iiitracellular bacteria co-local- 
ize with CFTR protein within the cytoplasm. 
/-&%- Efficacy of imipenem, doxycycline and 
amikacin in experimental murine pneumonia 
caused by Acinetobacter baumannii 
M.J. Rodriguez-Hernandez, C. Pichardo, L. Cuberos, EJ. 
Caballero, I .  Moreno, B. Becerril, M.E. Jimenez-Mejias, J. Pachon 
Diaz. Seruicio de Enfrmedader Infeccioras, H.  U. liitp del Rocio, 
S e i d e ,  Spain 
Objectives: Antimicrobial multiresistance ofA. barirnarrnii has a high 
prevalence, including resistance to imipenem. In several in vitro stud- 
ies, doxycycline was one of the most active antimicrobials against A.  
baumannii. The objective of this study was to compare the efficacy of 
doxycycline plus amikacin with imipenem in an experimental pneu- 
monia. 
Materials and methods: MIC, MBC, time-kill curves, and 
synergy were evaluated. A modification of the murine experimental 
pneumonia model of Esposito and Pennington was used . The inocu- 
lum size was r l O X  CFU/mL (50 pL of a 50% mixture of bacterial 
suspension and porcine mucin) of A. baumannii. C57BL/6 mice were 
included in the following treatment groups during 72 h: no treat- 
ment (CON), imipenem (IMP, 120 mg/kg/day), doxycycline (DOX, 
50 nig/kg/day), amikacin (AK, 5nig/kg/day), and doxycycline plus 
amikacin (DOX+AK). Statistical analysis: Fisher, ANOVA, and post- 
hoc Dunnett tests. 
Results: In the in vitro studies, T>OX+AK were synergistic 
against the strain of A. baumannii used. The survival improved with 
all treatments with respect to the C O N  group (P<0.01), and no 
differences were detected ainong the different treatments. The clear- 
ance of CFU/g from lung was better with all treatments than in 
CON (10.320.4, P<0.05). IMP (1.521.4 CFU/g) was better than 
AK (3.621.5 CFU/g, P<0.05) or DOX (4.421.5 CFU/g, P<O.Oj). 
However, DOX+AK (2.7k1.4 CFU/g) was as efrective as IMP 
alone. The numbers of sterile lungs were highcr with IMP (50%. 
PCO.05) and DOX+AK (20%, P<0.05) than in C O N  (0%). 
Conclusions: These results suggest that doxycycline plus 
amikacin is an alternative to treatment with imipenem in A. bauman- 
nii pneumonia. 
(p9341 Characterization of different ferric-catecholate 
siderophore receptor mutants of Salmonella 
typhimurium and Salmonella enteritidis PT 4 
W. Rabsch', U. Methner', W. Voigtl, R. Reissbrodt', R. Tsolis', 
A.J. Baumler" . 'Robert-Koch Institute, Wentigerode, ZBLqVvJena 
Branch, Jena, Germany; -'Department o f  Medical Microbiology and 
Immcmolozy, 'Dcpartmenr o f  Veterinary Patlzobioloyp, Exas A t? &f 
University, College Station, TX, USA 
Salmonella typhimurium and S.  enteritidis produce three major iron- 
regulated outer membrane proteins (FepA, IroN, Cir) for recogni- 
tion of catecholate siderophores under iron-restricted conditions. 
The genes of all three receptors could be mapped. Growth promo- 
tion tests showed that enterobactin could be recognized by the two 
receptors FepA and IroN. Myxochelin A was taken up by all three 
receptors. Corynebactin was used by IroN only. Myxochelin C was 
selectively recognized by FepA. Cir was phenotypically characterized 
by reduced MIC values to a cephalosporinsiderophore conjugate. 
The double and triple mutants of S. ewteritidis were tested for their 
ability to colonize the intestine and the liver after oral administration 
to day-old chicks. The triple mutant showed significantly reduced 
bacterial counts in the organs, indicating the attenuation of this 
inutant. 
The S.  enteritidis PT 4 triple mutant lacking the catecholate recep- 
tors FepA, lroN and Cir should be tested in further experiments for 
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the potential to serve as a live vaccine strain in the control of S. enter- 
itidis infections in animals. 
lp935] The effect of subinhibitory concentrations of 
fosfomycin on (a) adherence to T84 and Hep-2 
cells and (b) shiga toxin (Stx) production by 
shiga-toxigenic Escherichia coli (STEC) 
K. Kerr, L. Mooney, M. Devine, E. Ingham. University o f b e d s ,  
b e d s ,  UK 
Objectives: To determine the effect of subinhibitory concentrations 
(SIC) of fosfomycin on (a) adherence to two cell lines and (b) shiga 
toxin (Stx) production by shiga-toxigenic Escherichia coli (STEC). 
Methods: Six strains of STEC of known toxin pheno/genotype 
were examined in a vero cell cytotoxicity assay following exposure 
to 1/16 MIC offosfomycin. Bacteria in mid-logarithmic (ML) phase 
and stationary phase of growth were examined. Adherence of bacte- 
ria in both growth phases to T84 and Hep-2 cells was assessed using 
direct counts of Giemsa-stained preparations and also viable counts 
following detachment and lysis of monolayers. 
Results: The overall effect of SIC of fosfomycin on Stx was to 
increase production by 4-45-fold, although one strain in stationary 
phase and three in ML phase manifested no change in toxin produc- 
tion. One strain showed decreased toxin production in both phases. 
Although SIC of fosfomycin were associated with a reduced adher- 
ence of STEC to both cell lines, this was statistically significant in 
only two instances. 
Conclusions: This investigation confirms the findings of earlier 
studies (which examined only a single strain) that SIC of fosfomycin 
increase STEC production, but highlights (i) the importance of 
examining a range of strains because of strain-to-strain variation in 
results and (ii) that growth phase of the bacteria may affect results. 
Furthermore, although adherence is reduced following exposure to 
antimicrobials, it is not abolished, and remaining bacteria may 
continue to excrete toxin: the use offosfoniycin in the clinical setting, 
therefore, requires continued evaluation. 
lp9361 Cell wall components from streptococcus 
pneumoniae induce apoptosis in rat brain 
microvascular endothelial cells 
D. Freyer', D. Stennke', R.R. Schuniann', K.M. Einhaupl', U. 
Dirnagh' and J. R. Weber'. Departments of 'Neurology and ZMicrobiology 
and Hygiene, Humboldt University Berlin, CharitC, Berlin, Germany 
Objectives: (1)To test whether brain microvascular endothelial cells 
(BMEC) die through apoptosis after stimulation with cell, wall 
components from Streptococcus pneumoniae (PCW). (2) Is PCW- 
induced apoptosis dependent on the CD95 system? 
Methods: Primary cultures from BMEC were prepared from 3- 
week-old wistar rats and cultivated in DMEM containing 20% FCS, 
20 nig/L endothelial growth factor and D-vahne instead of L-valine 
in order to suppress the growth of astrocytes. After 7-9 days, in vitro 
confluent monolayers were incubated with PCW in serutn- and 
endotoxin-free medium for 24, 48 and 72 h. After incubation, super- 
natants were assayed for LDH release. For DNA laddering, cells were 
harvested and DNA was extracted using 'Easy DNA-Kit'. DNA 
samples were run on a 1% agarose gel. For the investigation ofexpres- 
sion of CD95 and its ligand we used Western blot. 
Results: After 60 h, nuclear condensation and membrane bleb- 
bing could be observed in stimulated cells, whereas controls showed 
no changes. LDH release significantly increased in the stimulated 
group compared to controls. Fragmentation of DNA was apparent 
after 72 h of induction of PCW. CD95 and its ligand were expressed 
in BMEC which were stimulated with PCW. In controls we did not 
observe CD95-specific bands. 
Conclusions: Our data suggest that the critical damage of the 
blood-brain barrier in bacterial meningitis is mediated in part 
through apoptosis of endothelial cells. Future experiments will test 
whether apoptosis in BMEC is regulated by the CD95 pathway or 
whether other mechanisms are involved. 
I P937 I Impaired glutamine synthetase activity 
increases neuronal apoptosis in dentate gyrus 
during rabbit meningitis 
H. Tumani', A. Smirnov', S. Barchfeldl, U. OlgemuUer', K. 
Meier', F? Lange', W Briick', R. Nau'. Departments Of'Neurology 
and zNeuropatho/ogy, Unversity of Gottingen, Gottingen, Germany 
Objectives: To investigate the relationship between glutamine 
synthetase (GS) and neuronal apoptosis in a rabbit model of experi- 
mental pneumococcal meningitis. 
Methods: (1) Brain homogenates from frontal cortex (FC) and 
hippocampal formation (HF) of control rabbits (n=14) were 
compared with a meningitis group (no antimicrobial treatment, n=7) 
and a meningitis group receiving ceftriaxone (n= 12) for GS concen- 
tration (enzyme immunoassay) and GS activity (enzymatic assay). 
The duration of meningitis was 24 h, and treatment was started 16 h 
after infection. (2) The GS inhibitor methionine sulfoximine (MSO) 
was administered IV in rabbits with meningitis and ceftriaxone 
(#=lo) and compared to control animals (meningitis and ceftriax- 
one, n=10) with regard to GS activity, neuronal apoptosis (in situ 
tailing reaction) and concentration of neuron-specific enolase (NSE) 
in cerebrospinal fluid (CSF). 
Results: (1) Significant increases of GS concentration were found 
in the FC ofboth meningitis groups ( R 0 . 0 5  versus control group), 
whereas in the HF region no significant differences between the three 
groups were seen. (2) In rabbits receiving MSO, the concentration of 
neuron-specific enolase in CSF and the density of apoptotic neurons 
in the dentate gyrus were significantly higher (K0.05 each) than in 
control animals. GS activity in HF was significantly reduced in 
animals receiving MSO (P<O.001 versus controls). 
Conclusions: Impaired capacity of hippocampal GS to metabo- 
lize glutamate contributes to nenronal apoptosis in the dentate gyrus 
during the early phase of meningitis. 
lp9381 Influence of pH, osmolarity and iron 
concentration on the in vitro adherence of 
Enterococcus spp. to urinary catheters 
P. Joyanes, A. Pascual, L. Martinez-Martinez, EJ. Perea. Department 
of Microbiology, School of Medicine, University .f Seville, Seville, Spain 
Objectives: To evaluate the effect of pH, osmolarity and iron 
concentration on the adherence of enterococci to urinary catheters. 
Methods: The adherence of 6 clinical strains of enterococci (3 E .  
faecalis and 3 E. faecium) to siliconized latex (LAT) and silicone (SIL) 
urinary catheters was evaluated. Bacterial suspensions (2.5 X lo5 
CFU/mL) in tryptic soy broth (TSB) containing segments (0.5 cm) 
of catheter were incubated stationary at 37OC under different condi- 
tions of pH, osmolarity and iron concentration. At specified inter- 
vals, the catheter segments were washed three times to remove 
non-adherent bacteria and sonicated for 1 min; colony-forming units 
were quantified. The conditions evaluated were: pH from 5 to 8, 
osmolarity from 293 mOsM to 1200 mOsM (by addition of NaCl 
and/or urea) and iron concentration from 0.5 pM to 27.3 pM. 
Abstracts 3 3 1  
Results: The adherences oFE.faecalis to LAT and of E.faecium to 
both LAT and SIL were not modified by the pH. The adherence of 
E.faecalis to SIL decreased at acid pH values. The adherence of ente- 
rococci to LAT and SIL was lower under high osmolarities, this effect 
being higher in the presence of urea than in the presence of NaC1. 
Iron concentration in the culture medium did not affect the adher- 
ence of enterococci to the biomaterials studied. 
Conclusions: The adherence of enterococci to LAT and SIL 
decreases in media with high osmolarity, especially in the presence 
of urea. pH variations did not affect the adherence of enterococci to 
urinary catheters, except for E.  faecalis and SIL. The adherence of 
enterococci to LAT and SIL was not modified by iron concentration. 
(p9391 Influence of resistivity of T~NB,+ (TNOX) 
coatings on quantitative and qualitative 
bacterial adhesion 
R.J. Koerner', L.A. Buttenvo.rth', R. Dasbach?, H.J. Busscher'. 
'Freeman Hospital, Newcastle upon Tyne, VK; 'TiNOX GmbH, 
Munich, Germany; 'Materia Technics, Rijksuniuersiteit, Groningen, The 
Netherlands 
Background Infection remains a major cause of failure ofbiomed- 
ical devices. Quantity and qu.ality of bacterial adhesion, influenced 
by surface properties of the substrate, appear to be major deternii- 
nants. Reactive evaporation of' titanium in an atmosphere of defined 
N2/02 mixture allows the preparation ofTiNOX coatings of defined 
surface properties, chemical composition and resistivity (5X 10'-107 
mW cm). 
Objectives: Investigation of quantitative bacterial adhesion to and 
ease of removal (quality of adhesion) from different TiNOX coatings. 
Methods: Quantitative adhesion over 5 h of strains of Staphy- 
lococcus epidermidis, Streptococcus mutans and Pseudomonas aernginosa was 
investigated in a flow chamber by metallurgic microscopy and image 
analysis. Quality of adhesion was determined by counting adhering 
bacteria after exposure to an air-liquid interface, shear force approx- 
imately N. 
Results: S. epidermidis showed a bipolar adhesion pattern (maxi- 
mum: 9.7X lO"k2.4X lo6 bacteria/cm*; minimum: 
6.3X 10'+4.1 X 10"bacteria/cm2), with highest values ofadhesion at 
high and low resistivity. Bacterial detachment was inversely propor- 
tional to bacterial adhesion. Overall, adhesion of S .  mutans decreased 
with increased resistivity (8.8X10h?0.4X 10' to 6.0X106+1.9XlO" 
bacteria/cm'), and optimal detachment was observed at medium 
resistivity. Z? acrufinosa was the least adherent organism tested (mean: 
1.8X10"+0.7X 10" bacteria/cm2), and was not influenced by resis- 
tivity; average detachment was 0.8 X 106+0.5 X lo6 bacteria/cm'. 
Conclusions: (1) Quantitative and qualitative bacterial adhesion 
can be influenced by resistivity, corresponding to the chemical 
composition of TiNOX coatings. (2) Different bacterial species dlffer 
in their quantitative and qualitative bacterial adhesion patterns to 
TiNOX coatings. 
w1 Influence of the composition of TiN,,OY (TiNOX) 
on surface properties of coatings for 
biomedical devices 
RJ. Koerner', J. Freeman', R.. 13asbach2, I.V. Mayet?. 'Freeman 
Hospital, Newcastle upon Tyne, V K ;  'TiNOX GmbH, Munich, 
Germany 
Background: Biocompatibility is the main determinant in the 
pathogenesis of biomedical device-related morbidity. It can be 
defined as the exploitation of the properties and biological behavior 
of proteins and cells of the human body in order to meet a specific 
performance goal. One approach is to create a hybrid device consist- 
ing of a substrate fulfilling certain mechanical requirements, coated 
with a biocompatible substance. Surface properties such as hydropho- 
bicity/hydrophilicity and microstructure are important determinants 
of biocompatibility. They can be varied in coating consisting of tita- 
nium, nitrogen and oxygen (TiNOX) by altering their chemical 
composition. Hence they may be adjusted for certain physiologic 
environments. 
Objectives: Investigation of the relationship between chemistry, 
surface tension and surface microstructure of different TiNOX coat- 
ings used as substrate for hematologic and microbiological adhesion 
studies. 
Methods: Different TiNOX coatings were generated in a high- 
vacuum chamber. Surface properties were determined by scanning 
electron microscopy (SEM) and contact angle measurement; repro- 
ducibility was confirmed by elastic recoil detection (ERDA). 
Results: The grain size of the microstructure varied between 1 
and 100 nm. Surface tension was varied between < 1 0  and 950 
depending on the ratio of nitrogen to oxygen. 
Conclusions: (1) Surface properties such as microscopic surface 
and surface tension of TiNOX coatings can be varied by altering their 
chemical composition. (2) TiNOX coatings may qualify for the 
development of hybrid devices with improved biocompatibility. 
I P941 I Bacteroides fragilis enterotoxin induces 
adhesion molecules on vascular endothelial 
cells 
A. Rokosz, E Meisel-Mikolajczyk, E. Zawidzka, K.  Kot, C. 
Malchar, M. Nowaczyk, A. Gorski. Department of Medical 
Microbiolofi, Medical Academy, Warsaw, Poland 
Objectives: To examine the ability of the B.jagi1i.y enterotoxin frag- 
ilysin to stimulate the expression of adhesion molecules ICAM-I, 
VCAM-1 and E-selectin on human vascular endothelial cells (ECs). 
Methods: Enterotoxin was prepared from culture supernatant of 
B. j a f i l i s  ATCC 43858 strain and purified by ion-exchange chro- 
matography on Q-sepharose followed by hydrophobic chromatogra- 
phy on phenyl-agarose. Enterotoxin was collected in two separated 
portions: Tox 1 (cytotoxicity titer 1280) and Tox 2 ( titer 320). 
Endotoxin of B. jagilis ATCC 43858 strain was extracted with the 
hot phenol/water method and purified. The influence of prepared 
toxins on adhesion molecule appearance on HMEC-1 (human 
dermal microvascular ECs) was determined in ELISA test with mouse 
monoclonal antibodies anti-human: ICAM-I, VCAM-1 and E- 
selectin. 
Results: The abilities of B. j q i l i s  endotoxin and enterotoxin to 
stimulate adhesion molecules on ECs were lower than the ability of 
E. coli 055:B5 LPS used as control. The activities of Tox 1 and Tox 
2 were comparabie. B. jagilis ATCC 43858 LPS was more active in 
this process than enterotoxin of this strain. Endotoxin stimulated the 
expression of three adhesion molecules, and fragilysin induced two: 
VCAM-1 and E-selectin. 
Conclusions: B. jagilis enterotoxin stimulates the appearance of 
two inducible adhesion molecules, VCAM-1 and E-selectin, on 
vascular ECs. The upregulation of ICAM-1 is not observed. The 
ability of enterotoxin to stimulate adhesion moiecule expression on 
ECs is less than the ability of endotoxin extracted from the same 
strain 
338 C l in ica l  M i c r o b i o l o g y  and In fec t ion ,  Vo lume 5 Supp lement  3 
[p942) C. perfringens epsiion toxin acts on the 
cytoskeleton 
G. Donelli, C. Fiorentini, P. Matarrese, L. Falzano. Istitutu Superiore 
di Sanitd, Rome, Italy 
Objectives: To determine the subcellular targets of Clostridium 
pefiingetu epsilon toxin. 
Methods: 24 h after seeding, MDCK cells were treated with 2.2 
mg/mL of highly purified epsilon toxin (kindly provided by R. 
Titball, CBDE, Porton Down, UK) and incubated at 37OC for 30 
min, 1 h, 3 h, 5 h and 12 h. 
Results: The exposure to epsilon toxin caused a time-dependent 
decrease in cell-cell and cellsubstrate interactions. After 30 min of 
treatment, a low percentage of cells was roundish; after 5 h of expo- 
sure this effect involved most ofthe cells, as revealed by phase contract 
microscopy Cell monoblebhing, observable after just 30 min, 
reached a maximum after 12 h oftoxin treatment. The epsilon toxin- 
induced formation of intracellular vacuoles was evident after 5 h of 
treatment. A parallel modification in the cytoskeleton was also 
detected. In fact, microfilament, microtubule and intermediate fila- 
ment networks resulted in impairment in a time-dependent manner. 
Actin marginalization and entanglement of  microtubules and inter- 
mediate filaments were observed by fluorescence microscopy after 
just 30 min of toxin exposure. After 5 h of treatment, over 90% of 
cells were detached and necrotic. N o  evidence of apoptotic markers 
was in fact obtained, even after modulating doses from 1 to 4.5 mg/L 
and prolonging exposure time to 24 h. 
Conclusions: The time-dependent cytoskeletal modifications 
detected in vitro could be related to the increase of vascular perme- 
ability caused in vivo by epsilon toxin. 
[q In situ monitoring of type 1 fimbriae 
expression 
C. Struve, K.A. Krogfelt. Departmerit of Gastrointestinal Infcfions, 
Statens Serum Insfitut, Copenhapn, Denmark 
Objectives: To determine the expression of E. coli type 1 fimbriae 
during urinary tract infection. 
Methods: A combination of in situ rRNA hybridization and 
immunofluorescence was used for direct visualization of E. coli cells 
and type 1 fimbriae expression in urine and tissue sections from mice 
transurethrally infected with E. colii. The orientation (on or o m  of 
the invertible promoter which drives the transcription of type 1 
fimbriae genes was determined by P C R  on urine and organ 
honiogenates from infected mice followed by restriction enzyme 
analysis of the PCR product. 
Results: In liquid cultures, approximately one third of E. coli cells 
express type 1 fimbriae as determined by immunofluorescence 
microscopy, concordant with the type 1 fimbriae promoter being 
both in the on and off orientation, as Fhown by PCR. In contrast, 
we found that 1 and 3 days after onset of infection, all bacterial cells 
in urine, bladder and kidneys from infected mice express type 1 
fimbriae. This was confirmed by PCR, showing that only the 
promoter in the on orientation could be amplified. 
Conclusions: During urinary tract infection, E. coli cells show 
markedly enhanced expression of type 1 fimbriae compared to cells 
grown in vitro. 
m) Specific regulation of expression of ZntA, Zn- 
transporting P-type ATPase, by Zn and Cd 
M. Noll, S. Lutsenko. Oregon Health Sciences Univerrity, Portland, 
USA 
All living cells have developed various mechanisms to tolerate high 
concentrations of heavy and transient metals, and precisely regulate the 
availability of important micronutrients, such as zinc and copper. The 
P1-ATPases that are involved in balancing concentrations of heavy and 
transient metals were preserved, remaining largely unchanged during 
evolution !?om bacteria to humans, and as such are likely to represent 
one of the most ancient and apparently very efEicient mechanisms of 
regulation of metal homeostasis in hving cells. The importance of these 
proteins was demonstrated by the fact that mutations in copper-trans- 
porting ATPases in humans cause severe diseases, such as Menkes, and 
Wilson's disease proteins have been recently discovered in various 
bacterial cells. These proteins have significant homology to the human 
copper-transporting ATPases and represent an excellent model system 
for analysis of transport function, cation selectivity and regulation of 
metal-transporting P1-type ATPases. Here, we demonstrate that the 
exprewion of ZntA, a Zn, Cd-transporting P-type ATPase of E. coli, 
is specifically induced by transported cations, cadmium and zinc, as 
evidenced by the appearance of the 80-kDa band that is detected by 
the clonal Ab raised against the Atp-binding and metal-binding domain 
of the Wilson's disease protein. Nickel, cobalt and copper did not 
induce the expression of ZntA even when present at very high concen- 
trations. The induction of ZntA expression is time and concentration 
dependent, with half-maximum induction observed with 50 mM Cd 
and 200 mM Z N  present in the media.Thus, efficiency ofZntA induc- 
tion is reciprocal to the efficiency of ion transport, suggesting involve- 
ment of other proteins in the regulation of ZntA selectivity towards 
Zn and Cd. 
Recognition of curli subunit CsgA protein by 
the sera from patients with sepsis and 
cytokine induction in human macrophages by 
curli-expressing and CsgA-secreting viable 
Escherichia coli 
2. Bian, A. Brauner, S. Normark. Microbiolqy and Tumorbiology 
Center, Karolitzska Institute, Stockholm, Sweden 
Curli are bacterial fimbriae expressed in both E. coli and Salmonella 
which are able to bind serum proteins and activate the contact-phase 
and coagulation systems. It was previously believed that curli were 
only produced at low temperatures. By immunoblotting, making use 
of an anti-curli subunit (CsgA) antibody, we have demonstrated that 
a significant fraction of human E. coli isolates (24 of 46) from human 
blood cultures are capable of producing curli at 37°C in vim. We 
found that 24 serum samples from 12 patients with E. coli sepsis 
contain antibodies against CsgA, but not serum from healthy controls 
(n=12). We further demonstrate that not only curli-expressing E. coli 
strains but also a non-curli-expressing mutant (secreting soluble CsgA 
monomers) induced significantly (P<0.05) higher levels of pro- 
inflammatory cytokines, including TNF-alpha, IL-8 and IL-6, in 
macrophages differentiated from the human monocytic THP-1 cell 
line, as compared to the mutants lacking CsgA secretion. We, there- 
fore, for the first time provide direct evidence that curli fibers are 
expressed in vivo in human sepsis, and suggest a possible role for curli 
and its major subunit protein CsgA in the induction of pro-inflam- 
matory cytokines during sepsis. These curli fibers have therefore been 
implicated in septic shock. This paper is the first one to show that a 
soluble monomer of bacterial fimbriae has a biological role in 
cytokine regulation. 
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lp9461 Oxidoreductive potential of cerebrospinal fluid 
(CSF) in patients with ticke-borne encephalitis 
W E )  
S. Pancewicz', A. Witek', M. Makarewicz', T. Hermanowska- 
Szpakowicz', M. Kondrusik'. 'Department of Parasitic Diseases and 
Neuroinfctions, 'Departnient qf Analytical Chemi.stry, Medical University, 
Bialystok, Poland 
Objectives: Evaluation of the oxidoreductive potential of CSF in 
patients with TBE. 
Methods: 14 patients aged 21-64 were analyzed. The diagnosis 
was based on the detection of IgM antibodies against theTBE virus 
or IgG increase by ELISA test (FSME IgM, IgG, IMMUNO). In 
cerebrospinal fluid (CSF) the following were measured the activity 
of superoxide dismutase (SOD), glutathione peroxidase (GSH-Px), 
glutathione reductase (GSSG-R), thiobarbituric acid-reactive 
substance (TBAKS) and -SH Igroups. The control group consisted of 
10 patients whose CSF parameters remained within the normal 
range. The CSF examination was performed twice, before and after 
treatment. The results were statistically analyzed by ANSTAT. 
Results: Analyzed activities of SOD, GSH-Px, GSSG-R and -SH 
were significantly lower compared with the control group in both 
exaininationc. Only TBARS was higher in both examinations. 
Comparison of obtained results between examinations 1 and 2 
showed a decrease in GSS-R and TBARS after treatment. 
Conclusions: The inflammatory process which develops in 
meninges during TBE causes the molecular structure injury of 
enzymes and antioxidative reactive co-factors 
1- Peptic ulcer in childhood: what is the 
pathogenetic role for Helicobacter pylori 
urease? 
A. Nijevitch, V Sataev, P Mimnov, R. Khasanov, N. Kazykhanov. 
Outpatient Departnzent, Cbiildren 'r Republican Hospital, Uja. Russia 
Objectives: Investigation of the interrelation between peptic ulcer 
formation in  childhood (purst unifactorial model) and intragastric 
urease activity associated with Helicobacter pylori infection 
Methods: We investigated 80 consecutive pediatric outpatients 
(30 males) 4-15 years old (mean age 11.3 years) infected with 
Helicobarter pylori. Ulcer craters were detected at endoscopy in 15 
children. The presence of H. pylori was confirmed by IgG serology, 
histology and polymerase chain reaction. In all patients we took one 
supplemental biopsy sample of gastric mucosa for urease activity 
measurement and inoculated it into 'De-No1 test' broth (Yanianouchi 
Europe, The Netherlands). Extinction at 540 nm was measured with 
a photometer (Asa junior, Coultronics, France) at 4 h. Urease activ- 
ity was expressed as units of optical density/mg biopsy tissue/h. We 
multiplied the data obtained by 1000. 
Results: In children with ulcers the mean value of urease activity 
was not significantly different from the mean2SD urease activity in 
children with H. pylori-related chronic gastritis without ulcer 
(54.3k10.2 versus 4 4 . 7 t  16.4 OD units/mg biopsy tissue/h, p 0.05). 
After a 4-week course of ranitidine, all the ulcers were healed, but 
the difference between initial urease activity level and its mean value 
after treatment (46.4f 14.8 O D  units/mg biopsy tissue/h) was also 
not significant (p 0.05). 
Conclusions: H. pylori-asociated intragastric urease activity is 
likely much more predictive (of H. pylori colonization than of ulcer 
disease origin. 
Impact of iron loading on murine tuberculosis 
N. Lounis', C. Maslo', l? Bonnafous', C. Truffot-Pernot', J. 
Boelaert', B. Ji'. J. Grosset'. 'Facrrltl de MCdrrine, Piirii-Salp&ri+?re. 
Paris, Franre; 'A .Z.  St+~n, Bnrgye, Bekiuni 
Objectives: To demonstrate in a mouse model of tuberculosis that 
excess iron load is increasing the multiplication of Mytobncteriunz tuber- 
culosis. 
Methods: Eighty-nine female BALB/c mice aged 6 weeks were 
infected intravenously with 5.4X lo4 CFU per mouse. Before infec- 
tion, 46 of them were treated for 2 weeks with 50 nig/kg polymal- 
tose ferric hydroxide, a source of iron. To monitor the growth of M.  
tuberculosis in mice, 15, 13 and 12 control mice and 15, 13 and 17 
iron-treated mice were sacrificed the day after infection ( i l l ) ,  and on 
day 14 (D14) and day (D28) after infection. At each \acrifice, mice 
and their spleens are weighed, lung lesions are noted, and the number 
of M. tirberculosis CFU determined by quantitative cultures of vpleen 
and lungs. 
Results: O n  day 1, there was no significant difference between 
the mean numbers of CFU in the control and the iron-treated mice 
in both spleens and lungs (p 0.05). O n  days 14 and 28 after infection, 
the number of CFU was significantly higher in the spleens of iron- 
treated mice than in control mice (P=0.004 for D14 and P=O.OOO 
for D28). 
Conclusions: Iron loading of BALB/c mice significantly 
enhances the multiplication of M .  tubrrculoris in the spleens. 
Animal models 
wl Role of inflammation in antibiotic efficacy in 
Streptococcus pneumoniae (Sp) andlor 
HemopMus influenzae (Hi) otitis media (OM): a 
pharmacodynamic gerbil model 
F. Soriano', A. Parra', C. Cenjo?, E. Nieto', G. Garcia-Calvo', 
M.J. GimPnez', L. Aguilar', C. Ponte'. Departmenrs of 'Microbiology 
and 'Otolaryngolo'qx FundacionJimCnez Dim, 'SmirhKIine Beerkam 
Pbarm, Madrid, Spain 
Objectives: To compare the efhcacy of co-amoxiclav (A/C) v e r w  
cefuroxime (CXM) in an O M  model caused by Sp (MICAK:=I 
pg/mL; MICcx~=4pg/mL)  plus non-typeable HI (MICAK.=C:XM= 
1 pg/niL) in mixed inoculum versus single Hi inoculum. 
Methods: Middle ear (ME) infection was induced in gerbils (I5 
animals/group) by bilateral transbulbar challenge with 5 X 10" CFU 
Sp and/or 5x10'  CFU Hi  per ear. Antibiotic treatment (sbc) was 
started 2 h post-inoculation and continued every 8 h up to three 
doses. Infection status was checked 2 days later by counting the bacte- 
ria in ME. ME antibiotic concentrations were determined YO min 
after an sbc 5 nig/kg dose administered 46 h post-bacterial inocula- 
tion. 
Results: Percentage of ME sample5 with the stated culture 
results: 
